Effects of chronic portal hypertension on small heat-shock proteins in mesenteric arteries.
Previous studies have shown that impaired vasoconstrictor function in chronic portal hypertension is mediated via cAMP-dependent events. Recent data have implicated two small heat-shock proteins (HSP), namely HSP20 and HSP27, in the regulation of vascular tone. Phosphorylation of HSP20 is associated with vasorelaxation, whereas phosphorylation of HSP27 is associated with vasoconstriction. We hypothesized that alterations in the expression and/or phosphorylation of small HSPs may play a role in impaired vasoconstriction in portal hypertension. A rat model of prehepatic chronic portal hypertension was used. Studies were conducted in small mesenteric arteries isolated from normal and portal hypertensive rats. Protein levels of HSP20 and HSP27 were detected by Western blot analysis. Protein phosphorylation was analyzed by isoelectric focusing. HSP20 mRNA expression was determined by RT-PCR. To examine the role of cAMP in the regulation of small HSP phosphorylation and expression, we treated both normal and portal hypertensive vessels with a PKA inhibitor Rp-cAMPS. We found both an increased HSP20 phosphorylation and a decreased HPS20 protein level in portal hypertension, both of which were restored to normal by PKA inhibition. However, PKA did not change HSP20 mRNA expression. We conclude that decreased HSP20 protein level is mediated by cAMP-dependent pathway and that impaired vasoconstrictor function in portal hypertension may be partially explained by decreased expression of HSP20. We also suggest that the phosphorylation of HSP20 by PKA may alter HSP20 turnover.